Spectrum and Dynamics
Proceedings of the Workshop Held in Montréal, QC, April 7-11, 2008 Dmitry Jakobson, McGill University, Montréal, QC, Canada, Stéphane Nonnenmacher, CEA-Saclay, Gif-sur-Yvette, France, and Iosif Polterovich, Université de Montréal, QC, Canada, Editors This volume contains a collection of papers presented at the workshop on Spectrum and Dynamics held at the CRM in April 2008. In recent years, many new exciting connections have been established between the spectral theory of elliptic operators and the theory of dynamical systems. A number of articles in the proceedings highlight these discoveries. The volume features a diversity of topics, such as quantum chaos, spectral geometry, semiclassical analysis, number theory and ergodic theory. Apart from the research papers aimed at the experts, this book includes several survey articles accessible to a broad mathematical audience.
This item will also be of interest to those working in differential equations.
Titles in this series are co-published with the Centre de Recherches Mathématiques.
Contents: S. Nonnenmacher, Notes on the minicourse "Entropy of chaotic eigenstates"; A. Strohmaier, Geometry of the high energy limit on differential operators on vector bundles; Y. A. Kordyukov, Classical and quantum dynamics in transverse geometry of Riemannian foliations; L. Hillairet The volume features cutting-edge theoretical results on the Reed-Muller and Reed-Solomon codes, classical linear codes, codes from nets and block designs, LDPC codes, perfect quantum and orthogonal codes, iterative decoding, magnetic storage and digital memory devices, and MIMO channels. There are new contributions on privacy reconciliation, resilient functions, cryptographic hash functions, and new work on quantum coins. Related original work in finite geometries concerns two-weight codes coming from partial spreads, (0,1) matrices with forbidden configurations, André embeddings, and representations of projective spaces in affine planes.
Great care has been taken to ensure that high expository standards are met by the papers in this volume. Accordingly, the papers are written in a user-friendly format. The hope is that this volume will be of interest and of benefit both to the experienced and to newcomers alike. This item will also be of interest to those working in discrete mathematics and combinatorics. Nonlocal diffusion problems arise in a wide variety of applications, including biology, image processing, particle systems, coagulation models, and mathematical finance. These types of problems are also of great interest for their purely mathematical content.
This book presents recent results on nonlocal evolution equations with different boundary conditions, starting with the linear theory and moving to nonlinear cases, including two nonlocal models for the evolution of sandpiles. Both existence and uniqueness of solutions are considered, as well as their asymptotic behaviour. Moreover, the authors present results concerning limits of solutions of the nonlocal equations as a rescaling parameter tends to zero. With these limit procedures the most frequently used diffusion models are recovered: the heat equation, the p-Laplacian evolution equation, the porous media equation, the total variation flow, a convection-diffusion equation and the local models for the evolution of sandpiles due to Aronsson-Evans-Wu and Prigozhin.
Readers are assumed to be familiar with the basic concepts and techniques of functional analysis and partial differential equations. The text is otherwise self-contained, with the exposition emphasizing an intuitive understanding and results given with full proofs. It is suitable for graduate students or researchers.
The authors cover a subject that has received a great deal of attention in recent years. The book is intended as a reference tool for a general audience in analysis and PDEs, including mathematicians, engineers, physicists, biologists, and others interested in nonlocal diffusion problems.
Contents:
The Cauchy problem for linear nonlocal diffusion; The Dirichlet problem for linear nonlocal diffusion; The Neumann problem for linear nonlocal diffusion; A nonlocal convection diffusion problem; The Neumann problem for a nonlocal nonlinear diffusion equation; Nonlocal p-Laplacian evolution problems; The nonlocal total variation flow; Nonlocal models for sandpiles; Nonlinear semigroups; Bibliography; Index. This book contains a wealth of material concerning two very active and interconnected directions of current research at the interface of dynamics, number theory and geometry. Examples of the dynamics considered are the action of subgroups of SL(n, R) on the space of unit volume lattices in R n and the action of SL(2, R) or its subgroups on moduli spaces of flat structures with prescribed singularities on a surface of genus ≥ 2.
Mathematical Surveys and Monographs
Topics covered include the following: The text includes comprehensive introductions to the state-of-the-art in these important areas and several surveys of more advanced topics, including complete proofs of many of the fundamental theorems on the subject. It is intended for graduate students and researchers wishing to study these fields either for their own sake or as tools to be applied in a variety of fields such as arithmetic, Diophantine approximations, billiards, etc.
This item will also be of interest to those working in number theory.
Titles in this series are co-published with the Clay Mathematics Institute (Cambridge, MA). Seifert fiberings extend the notion of fiber bundle mappings by allowing some of the fibers to be singular. Away from the singular fibers, the fibering is an ordinary bundle with fiber a fixed homogeneous space. The singular fibers are quotients of this homogeneous space by distinguished groups of homeomorphisms. These fiberings are ubiquitous and important in mathematics. This book describes in a unified way their structure, how they arise, and how they are classified and used in applications. Manifolds possessing such fiber structures are discussed and range from the classical three-dimensional Seifert manifolds to higher dimensional analogues encompassing, for example, flat manifolds, infra-nil-manifolds, space forms, and their moduli spaces. The necessary tools not covered in basic graduate courses are treated in considerable detail. These include transformation groups, cohomology of groups, and needed Lie theory. Inclusion of the Bieberbach theorems, existence, uniqueness, and rigidity of Seifert fiberings, aspherical manifolds, symmetric spaces, toral rank of spherical space forms, equivariant cohomology, polynomial structures on solv-manifolds, fixed point theory, and other examples, exercises and applications attest to the breadth of these fiberings. This is the first time the scattered literature on singular fiberings is brought together in a unified approach. The new methods and tools employed should be valuable to researchers and students interested in geometry and topology. This book is devoted to a presentation of the theory together with a description of the latest developments. It should be accessible to all readers having a basic knowledge of Riemannian geometry.
A publication of the Société Mathématique de France, Marseilles (SMF), distributed by the AMS in the U.S., Canada, and Mexico. Orders from other countries should be sent to the SMF. Members of the SMF receive a 30% discount from list. Radiative transfer phenomena arise in many applications ranging from astrophysics to photon beam radiotherapy. This volume describes some aspects of modern radiative transfer theory, dealing with models where the transport equation for the radiative energy is coupled to hydrodynamic systems. The discussion is specifically oriented to the design of dedicated efficient numerical methods. In particular, details are given on asymptotic regimes and asymptotic models that lead to diffusion approximations, intermediate models such as the M 1 model based on an entropy minimization closure, and the analysis of shock profiles in radiative hydrodynamics.
Contents

This item will also be of interest to those working in applications.
A publication of the Société Mathématique de France, Marseilles (SMF), distributed by the AMS in the U.S., Canada, and Mexico. Orders from other countries should be sent to the SMF. Members of the SMF receive a 30% discount from list.
Contents: B. Després and C. Buet, Grey radiative hydrodynamicsHierarchy of models and numerical approximation; J. E. Morel, Discrete-ordinates transport methods for non-relativistic radiation-hydrodynamics; C. Berthon, J. Dubois, and R. Turpault, Numerical approximation of the M 1 -model; J.-F. Coulombel and T. Goudon, Shock profiles in radiative hydrodynamics. The purpose of this handbook is to give an overview of some recent developments in differential geometry related to supersymmetric field theories. The main themes covered are:
• Special geometry and supersymmetry The intended audience consists of advanced students and researchers working in differential geometry, string theory, and related areas. The emphasis is on geometrical structures occurring on target spaces of supersymmetric field theories. Some of these structures can be fully described in the classical framework of pseudo-Riemannian geometry. Others lead to new concepts relating various fields of research, such as special Kähler geometry or generalized geometry.
This item will also be of interest to those working in mathematical physics.
A publication of the European Mathematical Society. Distributed within the Americas by the American Mathematical Society.
